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Dares tread the fatal Frror back 


laid down, amounting to Jemonſtration, 
than as 45 is to 46, and ſhorteſt 1 in its Po 


the Tarth's Centre. 9 
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Method of proceeding to diſcover the Variation of 
tie Earth's Dean. 8 


* * 


To happened a few Years ago, as I was caſting my Eye on a Book of the Pub- . 
lications of the Society for encouraging of Arts and Commerce, I found 


therein a Reward offered for an effectual Method for Standard for Weight and 


Meaſure, a Deficiency being found in the Clock Pendulum to anſwer that Pur- 

poſe to their Satisfaction. I recollected myſelf: I really judged that if the Quan- 

tity. of this fifty-ſecond Degree of the Meridian, on which London ſtands, could 
be attained within one Second, it might be ſettled from that. I conſulted various 
Authors, none of which could give me that Satisfaction I wiſhed; for I found that, 
about two hundred Years ago, they thought a Degree contained but about fifty- 
ſeven Engliſh Statute Miles: But ſince that, Mr. Qughtred aſſerted it to be more 
than ſixty-ſix; and Mr. Norwood aſſerts it to be nearly on ſixty-nine Miles and 
one half, as he found it by actual Meaſurement between London and York. I 


alſo conſulted other more modern Authors; the Arch meaſured by the Company _ 
in Lapland, and alſo at Peru on the Equater; alſo thoſe meaſured in France; by 


which I collected Standards to frame my Table of Meredional Degrees from. By 
nicely obſerving the Difference between the meaſured Degrees in various Lati- 
tudes, I found that the Increaſe of the Meridional Degrees muſt of Neceſſity be 

by ſome progreſſive, increaſive Order. I began to proceed to find a Method to 
diſcover that Order. After a few Trials, I dropt on this here laid down, which 
which may be made demonſtrable to be the real Curve of the Earth, or ſo near 
to it, that the inconſiderable Variation from it never will affect or injure any 
Concluſions that may be drawn from it. Other Tables of the like Kind, 
and all variable the one from the other, I have laid: down; but as none 
would approach nearer to agree with the actual meaſured Meridians, I have 
adopted this as the moſt accurate,— | 
down, that. the Pole Meridional Degree is truly attained by this Table, and is to 
that at the Equator nearly as forty-ſix is to forty-five, whereas it has formerly been 
thought to be but nearly as ſeventy-ſeven is to ſeventy-ſix. Here is then a 
molt important Point gained in the firſt Place, as it muſt be allowed that the 
Diameters will vary proportionably to the firſt and laſt Degree, be they found 
what they will. It will be found by this Table, that whatever any Degree of 
the Meridian does exceed that found at the Equator, is the Sum of the Arithme- 
_ tical Progreſſion of a certain Increment, which is the firſt and ſmalleft found in 
the Table of Increments, which is nearly on twenty-three Inches and one Quarter 
Engliſh Meaſure. - Thus the Sum of the Arithmetical Progreſſion up to fifty» 
two, amounts to One Thouſand Three Hundred Seventy-eight, which multiplied _ 

| A 2 oi: 


An extenſive. Demonſtration may be laid 
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* ©... the Earth's Diameter. 
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II fo happened a few Years ago, as I was caſting my Eye on a Book of the Pub- 


J lications of the Society for encouraging of Arts and Commerce, I found 


therein a Reward offered for an effectual Method for Standard for Weight and 


Meaſure, a Deficiency being found in the Clock Pendulum to anſwer that Pur- 
poſe to their Satisfaction. I recollected myſelf: I really judged that if the Quan- 
tity. of this fifty-ſecond Degree of the Meridian, on which London ſtands, could 


be attained within one Second, it might be ſettled from that. I conſulted various 


— 
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Authors, none of which could give me that Satisfaction I wiſhed; for I found that, 


about two hundred Tears ago, they thought a Degree contained but about fifty- 


ſeven Engliſh Statute Miles: But ſince that, Mr. Qughtred aſſerted it to be more 
than ſixty- ix; and Mr. Norwood aſſerts it to be nearly on ſixty-nine Miles and 
one half, as he found it by actual Meaſurement between London and York. I 


alſo conſulted other more modern Authors; the Arch meaſured by the Company 


in Lapland, and alſo at Peru on the Equater; alſo thoſe meaſured in Franee; by 


Which I collected Standards to frame my Table of Meredional Degrees from. By 


nicely obſerving the Difference between the meaſured Degrees in various Lati- 


tudes, I found that the Increaſe of the Meridional Degrees muſt of Neceſſity be 


by ſome progreſſive, increaſive Order. I began to proceed to find a Method to 


diſcover that Order. After a fe Trials, I dropt on this here laid down, which 


which may be made demonſtrable to be the real Curve of the Earth, or ſo near 
to it, that the inconſiderable Variation from it never will affect or injure any 


Concluſions that may be drawn from it. Other Tables of the like Kind, 


and all variable the one from the other, I have laid down; but as none 
would approach nearer to agree with the actual meaſured Meridians, I have 


adopted this as the moſt accurate. An extenſive Demonſtration may be laid 
don, that the Pole Meridional Degree is truly attained by this Table, and is to 


that at the Equator nearly as forty- ſix is to forty-five, whereas it has formerly been | 


* 


thought to be but nearly as ſeventy-ſeven is to ſeventy-ſix. Here is then a 


moſt important Point gained in the. firſt Place, as it muſt be allowed that the 


Diameters will vary proportionably to the firſt and laſt Degree, be they found 


what they will. It will be found by this Table, that whatever any Degree of 


the Meridian does exceed that found at tlie Equator, is the Sum of the Arithme- _ 


tical Progreſſion of a certain Increment, which is the firſt and ſmalleft found in 
the Table of Increments, which is nearly on twenty-three Inches and one Quarter 


Engliſh Meaſure. Thus the Sum of the Arithmetical Progreſſion vp to fifty» - 


two, amounts to One Thouſand Three Hundred Seventy-eight, which multiplied 


by 
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by the original Increment appertaining to the Curve, amounts to Two Thou- 
ſand Six Hundred and Seventy-eight Feet and Parts, which is what the Fifty- 
ſecond Meridional Degree exceeds that found at the Equator; and fo by any 


bother Meridional Degree, its Quantity is found, but what each Meridional De- 
gree exceeds that which was next be 


ore it, is the Number expreſſed in the Ta- 
ble of Increments here laid down. The Meridional Degree, meaſured at the 


Equator, was found to be Fifty-ſix Thouſand Seven Hundred and Fifty-three : 


French Toiſes; the Standard I reduce by is 76-71 Inches Engliſh Meaſure : if 


it can be proved that the Toiſe is ſome ſmall Matter more, as ſome affirm, each 


\ 


Degree in the Table will be fome ſmall Matter more alſo; but the Analogy will 
remain ſtill the ſame. The Quantities, both in the Table of the Increments 
and the Table of the Meridional Degrees, are expreſſed in Engliſh Feet and 
Decimal Parts. The ſtricteſt Regard ſhould be had to the true Standard of the 

Toiſe that the Degrees are meafured by, becauſe an Error of the one-tenth Part 

of an Inch on that alters near ten Miles in the whole Diameter of the Earth. 
By the Tables agreeing with the Meaſurement in Lapland and Peru, and alfo in 


Mean between thoſe two meaſured in Italy (at Rome and Turin); granting, 


i fay, thoſe three Points to be right, which nothing can agree nearer to the actual 
Meaſurement, the Numbers in the Table can be demonſtrated to be anſwerable 
to the Curve of the Earth, and to gain the Quantities of all the Meridional De- 

grees perfect quite to the Pole, though in that inhoſpitable Region unmeaſurea- | 


ble by any other Method. That the Degrees towards the Pole are attained 


truly, might be known on this Reaſon : Subtract every tenth Degree in the Ta- 
ble, the one from the other, and it will be found to be nearly in this Order; as 


1, 3, 5, 7» 9, 11, 13, 15, 17; that is to fay, if the tenth Degree from the 


Equator exceeds that at the Equator One Hundred Feet, the Twentieth will 
exceed the Tenth three hundred Feet, the Thirtieth will exceed the Twentieth 


five hundred Feet, the Fortieth will exceed the Thirtieth ſeven hundr- 41 Feet, 


the Fiftieth will exceed the Fortieth nine hundred Feet, the Sixtieth - wil exceed 
the Fiftieth eleven hundred Feet, the Seventieth will exceed the Sixtieth thir- 
teen hundred Feet; and all this Part of the Table agrees with the actual Mea- 
ſurements as near as ever can be expected in the mean Latitudes, and exactly at 
the Polar Cirele and the Equator; from which Reaſon there is every Principle of 
Self-Evidence to conclude that the Eightieth Degree exceeds the Seventieth, or 


the ſame Reaſon, viz. fifteen hundred Feet; and alſo the Ninetieth exceeds 


the Eightieth ſeventeen hundred Feet; and of Conſequence the whole Curve 
is attained truly, as may be made demonſtrable on other Kind of Evidence, to 


the full Satisfaction of any juſt Enquirer. Thus the Inacevracy of various 


meaſured Meridional Degrees on the Earth's Surface is diſcovered ; that at the 


Cape of Good Hope was meaſured at too much, that at Pennſylvania at too 
little, that at Turin too much, that at Rome too little, that at Hungary conſi- 
derably too little; that meaſured by Mr. Norwood, here in England, conſidera 
bly too much; and thoſe meaſured: at France, Vienna, and Holland, pretty 
near the Tabular Numbers, but a ſmall Matter leſs; about two hundred Feet 


each. Vet it may be demonſtrated from thoſe meaſured in the mean Latitudes, 


that 


(e 


that the Arch, meaſured at the Polar Circle, was not taken at too much, nor that 


laid down, to diſcover the Quantity of the Meridional Degrees, to collect from 
ſome one or other of them a true Standard for Weight and Meaſure, as might 


infallibly be done by making the millioneth Part of this fifty-ſecond Meridionat 


Degree a Geographical Foot, and, cub'd and filled with Ocean Water, a Geo- 


graphical Pound. A Method of Proceeding, with large Explanations, I gave in 


to the before- mentioned Society at the Adelphi; neither had I at the Time of 
Invention the leaſt Thought of applying it to any farther Uſe reſpecting this 
Globe; but, on farther Reflection, I found the Diameters of the Globe could be 


meaſured at the Equator taken at too little; and of conſequence the two ex- 
treme Meridional Degrees on the Globe are nor leſs variable than as 45 is to 46. 
rig eee ms was the Invention of the Table of Meridional Degrees firſt 
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concluded from it much nearer than before known to be, and much more varia- 


ble than has been generally underſtood to be, as it can be infallibly proved from 
Sir Iſaae Newton's Principles, as Gravity reſpects Matter, that the Pole's 


Axis is to the Diameter at the Equator as 45 is to 46, and, of Conſequence, va- 


„ Wil degwennn i EE np, | 
Thus by obtaining the Quantities of all the Degrees in the Curve, in this nu- 
merical Way, the Quantity of the Pole Meridional Degree is actually found as a 


Tries in its Diameters 174 Miles, as farther on in this Work a manifeſt Reaſon 


SGround- Work for to proceed to the next moſt important Point, which is this. 


The Proportion as the two Diameters of the Spheroid will really be to the two 
Degrees given by the Quadrant at the Equator and at the Pole. To come to a 


certain Knowledge of this Matter, then, it is abſolutely neceſſary that a clear 


Diſcrimination be made with Reſpect to the Proportion, as the Ratio of Curva- 


ture found in the extreme Parts of a Spheroid will be to the Diameters of the 


ſame Spheroids; and here, for Brevity's Sake, I will fuppoſe the Cubes of the 
Diameters of Spheroids to be the Ratio of Curvature, as it is not fo far from it 
but that it might be accommodated to illuſtrate it for the preſent Purpoſe. Sup- 
poſe, then, the Diameters of a Spheroid to be One Hundred by One Hundred 
and One, what is the Proportion of the Curvature in the two Extremes of the 
ſame Spheroid? The Cubes of the two Diameters, reduced to their loweſt 
Terms, ſtand at 33 by 34, a much more variable Ratio, and is to the Ratio of 
the Diameters nearly as 3 to 9, or as 1 to 3. So again, let the Diameters of the 


Spheriod given be as One Thouſand by One Thouſand and One, the Curvature, 
ſiuppoſing it to be the Cubes of the Diameters as before, will ſtand at 333 by 334. 


and ſtill is found as variable from the Ratio of the Diameters given, as the firſt- 
named Proportion 1co by 101, viz. nearly as 3 to 9, or as 1 to 3. Again, ſup- 
poſe the Diameters of the Spheroid given to be in the Proportion as One Million 


by One Million and One, proceed as before, and the Ratio of Curvature is 


found to be 333,333 by 333,334, and full as variable from the Proportion of 
the two Diameters given, as before, viz. as 3 to , or as x to 3, and fo con- 


tinually on the ſame, even though the Variation in the whole Magnitude of the 


| D 


Farth was but one Mile, one Foot, or even the Thickneſs of a Leaf of Gold, the 


Ratio of Curvature will ever be as variable from the Ratio of the two Diameters 
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as though the Poles fell in 3 hundred Miles each. Now, foraſmuch is the two 


extreme Degrees given by the Quadrant on the perfect Sphere will of Neceſſity be 


equal, becauſe the Diameters are equal, it is abſurd and an abſolute Impoſſibility 
that the Quantity of a Degree, given by the Quadrant in the two Extremes, on the 
Spheroid, can be proportioned to the Curvature. found there. They will be 
equal when it's a Sphere, and the Depreſſion of the Pole one Foot in the Whole 
Magnitude of the Earth; that ſmall Depreſſion never can ſet the Variation of 
the two extreme Degrees ſo widely variable from the two Diameters, as the Ra- 


tio of Curvature can be demonſtrated to be changed by that very ſmall De- 


preſſion; and, as a Conſequence, the Quantity of the Degree given by the 
Quadrant, has no Relation to the Curvature, but has a particular Connection and 


Relation to Matter, and is not altered no more than the Diameters are altered 


by the aforeſaid ſmall Depreſſion. But, ſuppoſing that the Ratio of Curvature 


on a Spheroid, may vary from the Ratio of the Diameters in the before- men- 


tioned Proportion, in one four by five, or nine by ten; and ſuppoſing the De- 


gree of Grayity to take Place in Proportion to the Curvature, yet every Princi- 


ple of Reaſon muſt needs expect that, when the Spheroid approaches near the 


Sphere, and converges cloſe upon it, as has been before-mentioned, the Ratio 
of Curvature ſhould alſo continually approach nearer to the Ratio of the Dia- 


meters, if ſo be the Degree of Gravity, which is what the Quadrant gives, did 


follow upon Curvature ; but as this is never the Caſe, it is demonſtrable to a Per- 


. ſon of Diſcernment, and who has made himſelf acquainted with the Subject, that 

Gravity is not connected with Curvature, neither in the Flat, Spheroid, nor 
* converging ones, that nearly join the Sphere. It alſo may be illuſtrated and 
made demonſtrably manifeſt by the following Method. | 5 


Let a Variety of proportioned Spheroids be given, ſuppoſe in che | following 
Order, One by Five, Two by Five, Three by Five, Four by Five, Nine by Ten; 
fix a certain Numher which ſhall repreſent the Quantity of the Radia of the Great 


Circle, as ſhall c:::umſcribe the equatorial or tranſverſe Diameter of each 
- Spheroid, which is iuppoſed to be all equal; find alſo the Radia of Curvature 
in the two Extremes t each Spheroid, and note particularly what it is; alſo 
find the proportional Quantity of Matter that each ſeparate Spheroid does con 
tain, and let each ſeparate Spheroid's ſolid Contents be reduced to perfect 
Spheres: alſo nicely obſerve what the Sum of two Radias will be of each 'Sphe- 


roid, when reduced to perfect Spheres. After this is done, ſubſtitute a Variety 
of Curve Tables as ſhall repreſent each particular Spheroidical Curve in all the 
Proportions before-menti6ned : for Inſtance, for the Curve Table Four by Five 


take for a beginning Number four Times 4095, which is the arithmetical Order 
of Number of the go Degrees, and four Times will be 16,380, the beginning 
Number of the Table, and by adding the Order of Number up, to 90 to it, 
will give a Diſtribution of Degrees, which ſhall repreſent the go Degrees of 
Gravity, and the firſt and laſt, when the Table is made, will be exactly in Pro- 
portion to the Spheroidical Curve as the Numbers repreſent, viz. Four by Five, 
and foraſmuch as in the Tables of the Lengths of Ellipſis, it can be proved 
that this Curve will be in Proportion to the Quadrant of the Great Circle as cir- 1 
3 1 3 5 „„ eie, 


** 


eumſcribed; as 751,686 is to 52,000, Caſt up all the Numbers in the Table into 

one Sum, and by dividing them by the Length of the Ellipſis, 71,686, and mul- 

tiplying the Quotient by 72, gives the e eee Length in Numbers, as the 

Quadrant of the Great Circle, as circum ) 

the Sum of the Tabular Numbers, and dividing the Produ& by go, gives the 

Quantity of: the Degree of the Quadrant, and by comparing this Degree found 
with the Tabular Numbers, I find it to be at the 8 1ſt Degree; and as all Radia 


is proportionable tothe Degree, by ſubtracting this Degree from the Pole Degree | | 


in the Table, I find the Pole Degree exceeds it the one twenty-thira Part, and 
by ſubtracting the Equatorial Degree, or the firſt Degree in the Table, from 
the Great Circle Degree, diſcovers, how much leſs than the Great Circie 


Degree; and by proceeding in this Manner with each reſpective Curve Table, 


which are made equal to the Diameters, all the various Proportions are accurately 


diſcovered. Thus the Great Circle Degree of à flat Spheroid One by Five ; 


is found to be at the Seventy-firſt Degree, Two by Five at the Seventy-fifth De- 
gree, Three by Five at the Seventy-eighth Degree, Four by Five at the Eighty- 
firſt Degree, Nine by Ten at the Eighty-firſt, and near Half, and fo by any 
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cribes, bears to the Curve repreſented by 


% 


other proportioned Elliptic Curve, the Point where the Great Circle Degree falls | 


is diſcovered exactly, granting thoſe Curves to be Ellipſis, or nearly fo; but 
then what I call a Natural Curve or a Spheroidical Curve is conſiderably more 
_ diſtorted than the Ellipſis, and there is one particular Circumſtance belongs to 


it, which is this, that by making the firſt and laſt Degree equal to the two Dia- 


meters of the 8 in the before- mentioned Order, where the Forty- fifth 
Degree does fall, the Convexity there found will be equal to that of the Great 


Circle, as circumſcribes; and in a Curve, One wy Five, this Curve riſes above 


the Ellipſis nearly ane fortieth Part of the Semi-Tranſverſe Diameter; but in the 

Curve of the Earth, which is Forty- five by Forty- ſix, it's diſtorted but nearly on 
the Two Hundredth Part of the Earth's Semi-Diameter, which amounts to about 
20 miles in this Latitude. It is abſolutely neceffary in finding the Quantity of 

the Degrees of Gravity on the Surface of the Spheried, that a Method of 
Tabling ſhould be found to give a juſt Diſtribution to them, becauſe the ſmalleſt 
and largeſt Arch of Gravity on the Spheroid is always exactly equal to the two 
Diameters, and as Curvature or Convexity is ſuck an immenſe Diſtance from it, 


it is impoſſible to diſcover where the Degrees of Gravity are, or their true Quan- 


tities, without it; for though a Proceeding according to Circles, and Proportions 
from them, anſwers a Thouſand uſeful Purpoſes, yet in this it is found uſeleſs, 


becauſe Curvature is infinitely variable in infinite proportioned Spheroids, and 


Degrees of Gravity have not the leaſt Connection with it. The firſt and lait 
Arch in the Curve of the Earth, as reſpects Gravity, is in the Proportion of 45 
by 46 ; but the true Ratio of Curvature on its Surface is in the Proportion-as 13. 
40 14; and by the fore-mentioned Method of Proceeding, the Center as will fit 
Curveture at the Equatar is 150 Miles above the Earth's Center; whereas that: 


which the Plummet tends to in paſſing towards the Pole is but 64 Miles above the 
Earth's Center; fo again with reſpect to the Pole, the Center as will fit the Cur- 
vature found there is 240 Miles below the Earth's. Center, Whereas that whiehs 
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appertains to Gravity, and where the Plummet, in paſſing towards the Equator, | 
tends to, is but 108 Miles below the Earth's Center, and exceeds the Great Cir- 


cle Radia 21 Miles only; and all the various Proportions of Radia as it reſpects 


Curvature in the two Extremes of all Spheroids, or Radia as reſpects Gravity 


in the two Extremes, or Radia as reſpects Spheroids reduced to perfect Spheres, 
are by the before-mentioned Method fully and clearly diſtinguiſhed' the one from 
the other, by which the Degree as reſpects Gravity can be demonſtrated to have 
no Connection with Curvature. Gravity reſpects Matter, and the Quantity of 
the Degree as reſpects Gravity will always bear a ſuitable Proportion to the 


Quantity of Matter contained in the Contents of the Spheroid; the Degree of 
Gravity on all Spheres will be increaſing but by a two-fold Proportion, whilſt the 
Quantity of Matter is increaſing by an eight-foid Proportion; two Degrees of 
Gravity in the extreme Parts of any Spheroid, added both together, never will 


exceed two Degrees of the perfect Sphere, or, which is the ſame Thing, two De- 


grees of the Great Circle which circumſcribes the Spheroid. Let what has now 
been ſaid reſpecting Radia be laid down in a Table at Sight, the Inconſiſtency of 
Curvature being Gravity will JJ 8 
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The two Radias of the two extreme Degrees being added together; the Table 


_ exhibits the Proportion as they bear to two Radias of the perfect Sphere, or, 

Which is the ſame Thing, two Semi-Diameters of the Circle as circumſcribes, by 
which it is obvious that the Quantity of Degree and Radia reſpecting Curvature - 

by increaſing in ſo extravagant a Manner as in Column the 4th, whilſt the Quan- 
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tity of Matter-is:diminiſhing, is a flat Contradiction to the Doctrine of Gravity, 

as its Object is the Quantity of Matter only; that the Quantity of Matter con- 

tained in an Oblate Spheroid, ſhould: acquire more Degree and Radia, as in 
Column the 3d, by being changed and compreſt into that Shape, than it would 


be in a perfect Sphere, as in Column the 2d, is reaſonable and juſt; but that it? 
ſnould acquire ſo large a Quantity of Degree and Radia as in Column the 4th, is 
altogether unreaſonable, unjuſt, and as great an Abſurdity as can be; that an 
Oblate Spheroid, One by Five, that does not contain but nearly a fifth Part of 


ſolid Matter of the perfect Sphere, that the two extreme Degrees, or Radias, 
added together, ſhould yet be not only as much as the whole Sphere, but near 
Half as much again, is full of the greateſt Abſurdity, as it reſpects Gravity. In 
all 'Spheroids; the Points where the Plummer is attracted to, both at the Conus 
ga 


gate and Tranſverſe; lie between the Point as will fit the Curyature and the 


Point of the Centre of Gravity, which is the Centre of the Spheroid, and al- 


ways at the Conjugate Part nearer the Centre of Gravit / than the Centre of Cur- 
veture; but in flat Spheroids the Tranſverſe, the Point that the Plummet i; 
attracted to, is nearer the Center of Curyature than the Centre of the Spheroid, 
except Spheroids that approach nearer the Sphere than 4 by 5, or nearly ſo; _ 
then the Plummet at the Tranſverſe alſo tends to a Point nearer the Centre of - 
the Spheroid than the Centre of Cupvature, as has been already expreſſed in 


the Inſtance of the Earth. Becauſe the Quantity of the Degrees of Gravity on 


all Spheres will ever be proportionable to the Convexity found upon them, we 
are ready to conclude that this muſt needs be the Caſe with reſpect to the 
8pheroid, but it is by no means ſo: Suppoſe an oblate Spheroid in a vaſt 
Extreme, Pole's Axis One, Equatorial Diameter Five, for a Degree and Radia 
to be proportioned to the Curvature at the Pole, would be nearly as much as the 
Degree and Radia of a Sphere that would contain 400 times the Quantity of 


Matter as the whole Contents of the Spheroid given contains; and in the re- 


verſe extreme Degree and Radia proportioned to Curvature at the Equator, would 
be little more than the tk part of the Quantity of Matter that the Spheroid 
ziven contains: this being 'the Caſe, it is as great a Contradiction to Sir Iſaac 

ewton's Doctrine, as Gravity reſpects Matter, as can be taken into Conſide- 


ration. Newton's Philoſophy, Page both, the Power of Gravity acts upon Bo- 
dies in Proportion to the Quantity of Matter in them. And again, Page 252, 


Attraction extends itſelf to every Particle of Matter; conſequently: the Degree 
formed at the Tranſverſe ſhares a Part of the Conjugate Matter, and the Conju- 
gate Degree is greatly leſſened by being connected with the Tranſverſe Part of 
the Spheroid ;' but by making the firſt and laſt Degree proportionable to the two 
Diamerers, Conſiſtency and Harmony immediately take Place in any propor- 
tioned Spheroid whatever. There is no Neceflicy that the Degree formed bx 
the Quadrant at the Equator, muſt needs be equal to the Degree on the Surface of 


s Sphere that ſhall fir the Curvature there, no more than that the Minutes given 
. byche Quadrant in meaſuring acroſs mountainous Land on the Earth's Surface, 


muit needs be les; becauſe the Conyexity found there is much more ſo than the 


Great Circle: ſo neither at the Pole there is no Neceſſity that the Degree mea- 
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ſured there muſt needs be equal to the Curvature, no more than there is a Ne- 
ceſſity that a few Minutes meaſured by the Quadrant acroſs a Valley muſt needs 
be larger, becauſe it is a Concave: Surface; the Minutes meaſured on the Con- 
cave or Convex Surface will be no ſenſible Difference, becauſe the Tnequality of 
the Surface bears no fenfible Proportion to the whole Mais of Matter in the 
Globe, and the Object of Gravity is: Matter only; and it is on this very Ac 


count that the Degrees in the two Extremes will be as before laid down. 
1 Two Portions of Space on the Surface of any proportioned Spheroid in the 
two Extremes, perfectly conſiſtent with Gravity, may be obtained by this Me- 
thod; beſect two right Lines at right Angles, from the Point, of Interſection 
draw a great Circle as ſhall. circumſcribe an Ellipſis drawn within it; ſuppoſe the 
Ellipſis Four by Five, at the conjugate Side of the Ellipſis, and at the Great Cir- 
cle, ſet off one Degree; from thence draw.'a right Line to the Center where it 
cuts upon the conjugate Part of the Ellipſis, move that Space to the Tranſverſe 
End, and place the Great Circle Degree in its Room, and it is done, ſor the 
Ellipſis being Four by Five, the Space moved to the Tranſverſe End is four 
Parts out of five of the Great Circle Degree placed at the Conjugate, and ſo by 
any Proportion whatever; and as by Curve Table of Gravity, four by five, the 
Pole Degree will exceed the Degree of the Great Circle d Part, fo will that 
aa aatꝗ the Equator. or at the Tranſverſe as reſpects Gravity, exceed the Space moved 
do there from the Conjugated Part of itſelf alſo, and is in exact Proportion to 
| | the two Diameters of the Spheroid given. | 8 


A Natural Curve, or Spheroidical Curve, fotmed by a Sphere's being in Mo- 
ion, I define to be ſuch as is a Meridian found on the Earth's Surface, or Ju- 
poiter's Surface, or in a Planet's Orbit. Gravity being the ſame through the 
Whole of the Solar Syſtem, I take them to be all analogous and alike; and I 

ke it to be as much a Law reſpecting Gravity for each reſpective Degree, Mi- 


nute, or Second, on the Meridian and Earth's Surface, to form equal Areas to . 
the Earth's Centre, as much as a Law in a Planet's Orbit to form equal Areas in 
equal Times to its Centre the Sun. A Method to form the Out- bounds of one 

of thoſe Curves by the Interſection of two Arches of Circles to come much 
nearer to it than the Ellipſis, may be done thus :—Suppoſe the Out-bounds of 
the Spheroid to be four 1 five, as before, draw a great Circle, beſect Lines at 
right Angles through it, from the Great Circle ſet in the Diſtance for the Pole 
intended, divide that Diſtance into four Parts, take five ſuch Parts and ſet them 
off from the Axis towards the Tranſverſe, with ten ſuch Parts ſet them down 
from the Tranſverſe Line on the Axis Line; through thoſe rwo Points (ſet off) 
draw a right Line to touch the Great Circle, from the Point on the T ranſverſe 
draw an arch to touch the right Line, and from the Point before ſet off on the 
Axis, draw an Arch from thence to the Pole, before fer in, and it is done; and 
both thoſe Centres are between the Centre of the Spheroid and Centre as will fit 
; the Curvature, and of Conſequence not ſo variable. It is very certain, then, that 
about 60 Degrees of Celeſtial Obſervation may be formed from the Tranſverſe 
Centre, and the Remainder of the go Degrees from that Centre on the Axis, 
Io Y 1 | | i 1 and 
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and yet every Degree on the whole Surface of the Spheroid to be at right Angles 
from the Tangent at the Surface, mention this Circumſtance becauſe perhaps. 
ſome may think my Poſitions irreconcileable to the Nature of Things, as it is ge- 
nerally found to be that the Plummet tends to be at right Angles from the Tan- 
gent at the Surface ; whilit the Quadrant is paſſing from the Equator to the Pole, 
the Point where the Plummer tends to is continually paſſive with it, until it ar- 
rives at the Centre upon the Axis at the Pole; and with Reſpect to the Earth, 
the Plummet at the Equator tends to a Point 64 Miles above the Earth's Centre; 
but in paſſing on from thence 45 Degrees of the Meridian towards the Pole, the 
Pant or Points that the Plummet is atttacted to is continually in Motion on a 
Line nearly parallel to the Axis, until it arrives at about 50 Miles from the 
Point where it began from the Equator; and the Point that the Plummet tends 
to at the 45th Degree, is more than 70 Miles from the Earth's Centre, from 
thence the Points of Attraction (in meaſuring thoſe 45 Degrees to the Pole) 
paſs on near 100 Miles more, and nearly in a Line, and meet the Axis on an 
Angle of about 40 Degrees, and 108 Miles from the Earth's Centre; fo that 
whilſt the Quadrant is paſſing from the Equator to the Pole, the Points or rather 
Line of Attraction is in Motion with it near 150 Miles, and which by the Opera- 
tion of Gravity, revolves into itſelf, and keeps the Direction of the Plummer _ 
nearly at right Angles from all Tangents at the Surface; I fay nearly, for it is 
not perfectly ſo but at the Equator and Pole; at the 45th Degree of Latitude 
the Point of Attraction being about 70 Miles from the Earth's Centre, as all 
' Matter has a Share of Influence, and foraſmuch as the greateſt Qu intity of 
Matter in the Spheroid as well as the Sphere in the Antipode, is in a direct Line 
through its Centre, the Attraction of the Plummer falls between two diſtant 
Powers, , whilſt the Matter at the Surface, being ſo near, powerfully attracts the 
Plummet to be at right Angles to the Tangent, the Antipode claims a- ſmall 
Share of Attraction alſo, and inclines the Plummet a ſmall Matter from being at 
perfect right Angles. Between the 40th and goth Degrees of Latitude, I am in- 
clined to think may be more than one Minute Inclination, ſo that the Face of the 
apparent Horrizon is not quite two equal Parts from the Zenith; whatever this 
Inclination is, all Waters as well as Lands are on the ſame Declivity, that is to ſay, 
it is higher towards the South than the North, and this Declivity is always kept 
in this State of Balance by the Power of centrical Force, which in this Latitude 
is more than 2000 Miles from the Axis, which is the ſame” Effect as throws the 
Globe out at the Equator, and proceeds from the ſame Cauſe. It is reaſonable to 
ſuppoſe that the Globe, conſidered as one collective Maſs of Matter, that the De- 
gree of Gravity on its Superfices ſhould fall in that State of Ratio, that they 
ould be all equal Areas to the common Centre of Gravity, it is altogether ſo in 
the Sphere, and that it ſhould not be ſo on the Spheroid alſo would be unjuſt, 
unteaſonable, and abſurd. Suppoſe this Globe to be the Denſity of Gold, or of 
Earth, or of Ether only, if the ſame Size and Figure as now, the Quantities of the 
Meridional Degrees at its Surface muſt needs be equal Areas to the common Centre 
of Gravity, whither we conſider reſpectively whole Degrees. Minutes or Se- 
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conds Fen are all like 0 many equal Wet ges af Weight 10 de common Cenere 
ol Gravity, which is the Centre of the Spheroid. ; 
____ What ſhould be the Reaſon then, that the Variation of. the Bin 17 this | 
Globe thould be taken to-be fo very much lefs than they really are? The principat 
Reaſon is by taking the Curvature found on the Surface on the Meridian to be 
that Convexity as the Degrees of che Meridian, given by the Quadrant, originates mY 
their (Tantities from, when in reality the Degree given by the Quadrant has to 
do nothing with che Matier contained i in che whole eit and not at ail confined 7 
to Curvature, 
Another great Reaſon, (and indeed woos. the firſt | is. incluled in) is en 
dtering into a deeper and juſt Diſcrimination of the Nature of the Thing itſelf, 
and the unreaſonable Abſurdity as muſt of neceſſity follow upon, by taking of 
Curvature on the Sphereoid for Gravity. Thus we find Sir Iſaac Newton him- 
ſelf making a Concluſion of the ſame kind; not immediately refiecting what ita 
Effects would be on. His grand fundamental Doctrine, as Exavity reſpects 
Matter, which Doctrine ought to be conſidered as a fundamental Principle in the 
Newtonian Philoſophy, as it reſpects the Solar Syſtem; take this away, and you 
remove the very Hinge on which the Whole turns. But with reſpect to Curva- 
ture or Convexity, the Meridional Degree originating its Quantity from it, ought | 
to be conſidered but as an Appendage of Science that in different Caſes might or 
might not be. On the Sphere muſt be, on the Spheriod cannot be. Thus we 
find in Sir Iſaac Newton's Works the two extreme Degrees of the Meridian ee ; 
in the Ratio, as 76 to 77. Now taking this Ratio to be that of Curvature . 
on the two Extremes of the Sphereiod, the two Diameters anſwerable to this 
Curvature is nearly 230 by 231, which accounts ſor Sir Iſaac Newton's ſtating 
34 miles ſhorteſt in the Pole's Axis, which proceeding from fo great a Maſter, all 
have ſeemed implicitly to have followed the ſame Track, not even in the leaſt 
ſuſpecting the contrary; though Sir. Iſaac Newton's fundamental Principles 
_ themſelves will eſtabliſh this juſt and commendable- Deviation upon the moſt 
ſolid Newtonian Tenets. Where had the Ratio before given, viz. 76 by 77, 
been really taken for the Ratio of the Diameters, as What the Quadrant does 
really give in the two Extremes of the Meridian, the Ratio of Curvature anſwer- 
able to fuch Diameters is in the Proportion nearly as 25 by 26, ſo vaſt is the 
Miltake by taking the Ratio of Curvature for Gravity; it being in ſuch an Ex- 
treme from it as has been before laid down. Granting theſe two Things, that he 
Pole: Meridional Degree is attained by the Table = Meridional Degrees; ant 
alſo that the Diameters are not leſs variable than the two extreme Meridional 
Degrees, the Evidence of which has been laid down, all other Circumſtances . 
Jaw. upon as. C onſequences from thoſe two Known Ones; one, for Inſtance, is the 
true Shape of the Curve itſelf; for it is evident that if the Pole Meridional 
Degree and that at the Equator forms equal Areas to the Sphereoids common 
Centre of Gravity, the 45th Meridional Degree muſt needs do the ſame, and fo 
of the reſt, of conſequence the Shape of the Curve is truly obtained, graming the 
45 Meridional to be obtained by the Table, as it really is. Now tho! the Method 
here bud down, N at burſt Sight ſcem ſo demonſtrable as that the Third ere 
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ol a Right-angle Triangle is longer than either of the Lege, or that both L886 


added together, muſt needs be longer than the Third Side; the firſt Inſtange 


9 4 


given teſpecting Curvature not being Gravity by never Joining the Ratio of the 
Diameters, it lies more abſtruſe and not ſo ditect as the named Inftance re- 
ſpecting the Triangle, yet it is not fo indirect, but upon mature Reflection 
wall be demonſtrably evident that Gravity is not connected with Curvaturee. 
And again with reſpect to the Quantity of the Degree of Gravity given on the 
Superfices of Bodies, being in ſome fuitable Conformity and Ratio of Proportion, 
to the Quantity of Matrer contained under thoſe Superfices, it may not at firſt, 
Sight, without entering into the Nature of the T hing, ſeem to carry that full and 
direct Evidence that it muſt needs be as There aſſert, yet this neither is ſo indirect 
but what ſufficient Evidence may be deduced from it, to render this thing fully 
demonſtrable; that is, allowing Sir Iſaac Newton's Principles Facts, as Gravit7 
reſpects Matter. For certain it is in the before named Inſtance of an oblete, 
Spheroid one by five, that making the firſt and Jaſt of the go Degrees one by five, 
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alſo, as all Radia Diameters and Circumference will be proportianable to the, 1 


Degrees given. Two Spheres given variable in their Diameters as one to five, 


tho* the Variableneſs of the ſolid Contents of Matter will be in the Proportion, as, 
1% to. It can be made reconeileable to the Hoctrine of Gravity, and that 
there may be fo great. a Varration of ſblic Matter as each reſpective Extreme 
Degree is attached to, tho” the Solid itſelf is but ane by five that it is found on: but 
that the two Extreme Degrees as reſpects Gravity and on the ſame Solid, ſhould 8 
be as variable as near 50 to 1, as they really muſt be to be attached to Curvature, 
as all ſolid Matter is in Proportion to the Cubes of the Diameters, the ſolid ; 
Matter would fall as Variable nearly as 100000 to 1, though the Spheroid itſelf 
1s but as 5 to 1. This being. the Caſe, it is as demonſtrable that Gravity is not 
connected with Curvature, and alſo that it muſt be the ſame Ratio with the two 
Diameters given as the before named Inſtance reſpecting a Triangle when ma- 
turely reflected upon and underſtood. What has been laid down then will be 
ſufficient to convince all that are Judges of this Matter that this Globe is not 
only an Oblete Spheroid, but at leaſt as variable in its Diameter as tlie Propor- 
tion of 45 to 46, this being granted, then nothing remains but an Explanation of 
its real Uſe, Its Uſefulneſs then will appear by conſidering the Pains and Ex. 
pence that have been taken to meaſure ſo many Meridional Degrees on the 
Earth's Surface, the French in Particular, it may be ſpoken to their eternal 
Honour as Mathematicians, their Performances at Lapland and Peru are of the 
_ greateſt Utility in this Matter, as well as many other Performances that have been 
done, all of which was to acquire the Bigneſs as well as the true Shape of the 
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Earth; and yet it muſt be allowed on the ſtricteſt Scrutiny and by the moſt - 


able Judges, that this important Buſineſs is but half done whilſt the Curvature is 
taken for Gravity. When it can be clearly demonſtrated to be actually otherwiſe, 
and that the ſmalleſt and largeſt Arch that can be meaſured at the Equator and at 
the Pole is alſo the true Diameters of the Earth; the firſt Thing then that re- 
commends this Matter is the Truth of itſelf, which muſt needs be better than 


. a 


Globe, as I do verily believe it to be as I have 
- Exiſtence of the Solar Syſtem, ſo. I am very well perſuaded that if ſuch Perſons 
under whoſe. Notice this may fall, will but take the ſame Aſſiduity to make them- 
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0 an The Plommet alſo tending more than one whole Nie 63 the nere 
of 1 the Earth. i in this Latitude, is of much Imp 'itance to be known, as ſo many 


Things in Obſervation, muſt nerds be effected by it. At the Poles the Moon's 
Horizontal Parallex is leſſened by this Spheroidiſm the th Part to what it is 


at the Equator ; and in this Latitude 1 its Horizontal Parallex is leſs than at the 
_ Equator A 50 a upon. che Earth's Surface, a Circumſtance of Importance; 

- another T | 
South to North, than the ſame Number of Degrees from Eaſt to Weſt on the 
Equator. Another Thing that recommends this Matter is, by its obtaining the 
Variation of all Degrees both of Latitude and Longitude; the true Diſtances of 
all Places on the Earth's Surface by Land can be attained with more Accuracy 
than they can poſſibly be known without it. All its Uſes indeed would be almoſt 


endleſs to enumerate, as muſt be obvious to thoſe that are Judges: 


ing is, that in crofling the Tropics there is, g0 Miles leſs Space from 


In the Subject then that I have lid down rapeting the SyhergighOhy of this 
ere aſſerted, as much ſo as the 


ſelves well acquainted with the Method ] have taken to inveſtigate every occur- 
ring Circumſtance that relates to this Matter, as I myſelf have done, will no longer 


doubt of its 'Truth and A than Aae will of any een W 


T hing whatever, 
Reſult a the Author's Works. 
\ 72 - Miles. 
3 HE: At the Equator - 89018. 
Earth's Diameters.] In the Pole's Axis 17836. 
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Tux Firſt is the Table of the Ninety Meridional Degrees with every reſpec- - 


tive Increment of Increaſe, which has been already ſufficiently explained. 

Next is Four Tables of the Diameters and Curvature in the rwo Extremes of 
near 100 different proportioned Spheroids, and from which Tables any Pro- 
portion required may be found. The Radia of the great Circle as circumſcribes 
the Spheroid is repreſented by 1 20 at the Bottom of Three of the Tables. And 
under Tranſvere is the Length of Radia as will fit the Curvature at the Tranſ- 

verſe, and what-the Proportion is to that of 128, the Radia of the Great Circle ; 
and under Conjugate is the Length of Radia as will fit the Curvature in the ex- 
treme Part of the Conjugate. Example, the Diameters of an Oblete Spheroid 
given 4 by 5, Table 1, what is the Proportion of Curyature or Radia in the two 
Extremes. The Radia as will fit the Curvature on the Extreme Part at the 
Tranſverſe is 435.533 of the Radia of the Great Circle as circumſeribes the 
Spheroid, and at the extreme Part on the Conjugate, is found 428838 that is, 
it exceeds the Great Circles Radia r ds, and thoſe two Radias as will fit the 
Curvature compared together will be nearly in the Proportion as 1 to 2. 80 
Table I. Diameters 42 Radia or Curvature in the Extremes 3. Table II. Dia- 
meters 422, Radia or Curvature in the two Extremes 2 nearly. Table III. 
Diameters 42343, Radia or Curvature in the two Extremes 4343; Table IV. 
Diameters 23, Curvature 44. Demonſtrable Evidence may be laid down from 
this Tabular Proceeding, what the Ratio of the Radias or Curvature is in the 
1O Extremes in any Proportion whatev e...... 

Next follows the Proportional Lengths of Ellipſis to the Quadrant, the Quadrant 
is repreſented by 32 at the Bottom of three of the Tables, and at the Top of 
Table I. is the Length of Radia to 72 the Quadrant, deduced from Van Culen's 
Proportion of the Diameter to the Circumference. Table I. Spheroid 3 by 5, 
and the Surface an Ellipſis is to the Quadrant of the Great Circle as circumſeribes 
the Spheroid, as 58,39 is to 72,00, and again Spheroid 4+, Ellipſis as 70, 45 to - 
72, 00. Table II. Diameters 35, Ellipſis nearly as 71,6 is to 72. And again in 
Table III. Diameters 4443, Ellipſis is to the Quadrant nearly as 71,968 is to 
72,000. And ſo in Table IV. This Globe's Diameters being 45 by 46, was its 
Meridional Line an tilipfis, the Total Sum of all the Meridional Degrees would 
be to the Quadrant of the Great Circle at the Equator, nearly as 71,155 is to 
72,000; by this Method the Proportionable Length of any Ellipſis is diſco- 
vered. | | . | 
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Next is placed two Tables as a Specimen of the Diſtribution of the Ninety 
Degrees as refpects Gravity on the Surface of the two Sphereoids 4 by 5, and 
9 by 10. Variety of Proportio..ed Curve Tables of this kind is made with the 
greateſt Eaſe, as it is only the Additionals of the Order of Numbers up to go 
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fame Proportion as the two Diameters, is an Arrangement or Diſtribution of the 
Proportional Quantities of the Ninety Degrees on its SUS fices as reſpects 
Gravity. And here it ſhould be obſerved: that as there is 91 Numbers in theſe - 
Tables, the Firſt and Laſt is expreſſive of the Smalleſt and an Arch that can 
be found on the Spheroid. So in the Table of the Meriodinal Degrees or the 
Curve of the Earth, the Firſt Number aflixed is no Part of the Curve itſelf, but 
the Expreſſion of che ntiry of the Degree of a Sphere that would infinitel 
near fit the Curvature that is found on the Equinoctial Line, _ alſo ſuc 
Curvature as reſpects Grav The other 90 Numbers, their vantity is the 
true Length of the Curve, ſeparate from the Firſt Point Number. Always 
account the Smalleſt and Largeſt Arch equal to the two Diameter as it really * 
ſo as reſpects Gravity. 
For Brevity fake 4 have here omminted inferting my Table of the Longitu- 
dinal Degrees in every Degree of Latitude, and other Tables reſpecting the 
Variation of the Moon's 3 _ Horizontal | cerned as ONT: the roy or 
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